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2the ith zero of the partition function is always between the ith and (i+ 1)st value of the
collective maximum of the quenched joint distribution function. As we derived this result
for arbitrary N it is also valid on the microscopic scale.
For a better understanding of the relation between the mass zeros of the partition
function and the maximum of the quenched distribution function we investigate the uc-
tuations of the N eigenvalues around their collective maximum. We proceed by analogy
























are the relative eigenvalues w.r.t. their value at the collective maximum.
The eigenfunctions of the matrix C are evaluated at the maximum and are called normal
modes. They describe the statistically independent correlated uctuations of the eigenval-

























The dispersion relation turns out to be linear for all k and N ,
!
k
=  4 k N : (2)
This is in contrast to a quadratic dispersion relation for uncorrelated eigenvalues.
What do these normal modes have to do with the Thouless energy E
c
? The authors
of [6] found that the presence of E
c
means a strong enhancement of the longest wave
length modes, whereas the rest are still given by random matrix theory. An enhancement
of these modes can easily be incorporated in our Gaussian approximation to mimic the
presence of a Thouless energy. As expected the partition function zeros in the microscopic
limit, i.e. in the Leutwyler-Smilga regime, remain uneected. Moreover, it was found in
[6] that removing these soft modes leads to an agreement with RMT on all scales.
The concept of spectral normal modes is generally applicable and not restricted to
random matrix theory. In particular it could be studied in lattice QCD. Such a study
would provide valuable information about RMT correlations in lattice QCD. We expect
that almost all of the normal modes are given by RMT and the longest wave length
modes will depend on the detailed dynamics.
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